
US 20040137888A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2004/0137888 A1 

Ohkl (43) Pub. Date: Jul. 15, 2004 

(54) SYSTEM FOR MANAGING MOBILE NODE Publication Classi?cation 
IN MOBILE NETWORK 

(51) Int. Cl.7 .................................................... .. H04M 3/42 

(76) Inventor: Masahiro Ohki, Tokyo (JP) (52) US. Cl. ............................................................ .. 455/417 

Correspondence Address: 
MCGINN & GIBB, PLLC (57) ABSTRACT 
8321 OLD COURTHOUSE ROAD 
SUITE 200 . . 

A mobile node MN registers a care-of address CoA of a 
VIENNA’ VA 22182-3817 (Us) destination With a home agent HA. A node CN to commu 

_ nicate With the mobile node MN inquires a name server 
(21) Appl' NO" 10/471,613 DNSY about the care-of address CoA of the mobile node. 

(22) PCT Filed: Man 12 2002 The name server DNSY obtains the care-of address CoA 
’ from the home agent HA and sends it to the node CN in 

(86) PCT No; PCT/JP02/02301 reply. The node CN communicates With the mobile node 
MN by using the care-of address as the destination address. 

(30) Foreign Application Priority Data Alternatively, an access router provided in a subnet holds the 
care-of address CoA, and forwards packets to the mobile 

Mar. 13, 2001 (JP) .................................... .. 2001-070119 node. This reduces the control traffic and eliminates the 
Mar. 13, 2001 (JP) .................................... .. 2001-070120 triangle routing. 

‘ROOT NRDNS 
NAME 
SERVER 

SX SUBNETWORK 

x 

NAME NAME 
sERvER SERVER 

3 ARX ARY 3 
DNSX DNSY 

NC ACCESS ACCESS 
CORRES- ROUTER ROUTER 
PC|)\|NODDEENT (IPv6 IP CORE NETWORK (IPv6 

ROUTER) ROUTER) 

NMN 
. MOBILE 

X ~ a NODE 

SY SUBNETWORK 



Patent Application Publication Jul. 15, 2004 Sheet 1 0f 18 US 2004/0137888 A1 

$52 $5 $58 $82 
375 w 

> xmogmzmzw >m 
w >m< 

vEQsGz mmoo n: 

mooz ._.zm_ozoa lmmmmoo 
w. xmzo 52 w ~m>~mm 22,2 

x 





Patent Application Publication Jul. 15, 2004 Sheet 3 0f 18 US 2004/0137888 A1 

mEVGE :55”: 
8S2 mmzaaz mzc 

\/\ 

woww mmzamm mzc 
Bwmézoizziz E2: 8&8 @2525 #8 9% 5252 

.888 “2022085 
8%&Ea wzo 2E2 

_ E23 

VEQEZ 

momma 550mm $022831 8? 852 5232525 

E5 2Q 22% _ 

w $52 wwzaé 5mm _ 

new M22: 

52% 852 5232525 <5 25% 668 .5561 52 
2Q xwzo G20 <1 2: m .0 ~ |._ 



Patent Application Publication Jul. 15, 2004 Sheet 4 0f 18 US 2004/0137888 A1 

zolcuza 
ch52 $25 $52 mmm00< 

> 

w >m< 

.wdHm xmozcmz wmoo n: 

ch58 
mic ._.zm_ozon_ mmczom lmmmmoo W38,‘ 201 

521 
22522 mm>mmw m2<z Qz< 20:02am P2m6< H.501 ozH><I mm>mmm 



Patent Application Publication Jul. 15, 2004 Sheet 5 0f 18 US 2004/0137888 A1 

wEVG/E c572”: 
852 wmzolmm wzc 

\1\ 

8% 8%? mmzolmwiza 
222525 E23 8%? @2525 *8 9% E052 

5%? go: E2851 

not‘mééa wzc age _ . VEOEZ 8&2 :0: 5208mm 

Ea 2Q :22; 

@ gnw? Z0; 6% _ 

882 E2: 

52% 888 5232525 <5 75% 682 .Eaé 5% 

2O Xmw Em 2: 



Patent Application Publication Jul. 15, 2004 Sheet 6 0f 18 US 2004/0137888 A1 

@532 $5 $52 $82 >95 w 
Av E< ~m>~mw 

mzame F001. 
@ .0 H .._ 

$52 $25 $52 $52 w 

xwza w 



Patent Application Publication Jul. 15, 2004 Sheet 7 0f 18 US 2004/0137888 A1 

mmvgm :22; 
$31 22% mzc 88 m _ 

22252; 8%» E23 @2525 
E8 mzc :6 9E 22% I1 @032 20 xwzo 

523 P88 
5331 E95 @2525 

B82 _ 
E2: 881 agmmzwmwczm mOmw? _ Emma mmzolmm 

_ 

52% .88 E2: @2525 <5 25% 5mm; 25% E2 

575 92 <1 z; 



Patent Application Publication Jul. 15, 2004 Sheet 8 0f 18 US 2004/0137888 A1 

xo< @2625 

M502 .rzmczommmmmoo 
Hzm0< M20: 

Q00 “w mmmmac< E205 Nikon: 02525 

@002 5502 



Patent Application Publication Jul. 15, 2004 Sheet 9 0f 18 US 2004/0137888 A1 

CN 

ARn 

AR3 

FIG.9 
AR2 AR1 IP CORE NETWORK 

MN 







Patent Application Publication Jul. 15, 2004 Sheet 12 0f 18 US 2004/0137888 A1 

3 m “x Eoodmc©§so 
<00 E322 O 

5 m # Eoodoc©§£o 
<00 E322 .\ 

NP .0 H |._ 

3 

E22 
<00 



Patent Application Publication Jul. 15, 2004 Sheet 13 0f 18 US 2004/0137888 A1 

A3 
Eoodmc©zEo 
UH: 
mux 

aux 

m5: $E< <22 m0 023 <1 
5/ 52 52 

E85 <22 Lo 0&5 <1 463 .5 mmmmao< 
88.026250 x “x \A # m “x 

<@ <m 

/ < k r < \ 

20:10 ZOE/‘2:80 mum/DI @> at 

2.02m 



Patent Application Publication Jul. 15, 2004 Sheet 14 0f 18 US 2004/0137888 A1 

mnx 
Mu 

Homo“. 88.85350 E322. 
z 

2 AW‘ 20 

3 

M76 8 E52 @218 9,2 56E Lo ,5 3 92 5w édcgsgéewfxxo 2 ozazolmwmmoo 2228 2250 .E8.8¢@§%u<m 20 E95 <22 W? 
59; E55 @2525 W802 222 to 02$ <1 #62 to 222159 



Patent Application Publication Jul. 15, 2004 Sheet 15 0f 18 US 2004/0137888 A1 

Fl (3. 15 

CND 

ARM 
M 

<3) 
(2) 

Y 
(1) 

[ARY _________ A __________ __> ARX X 
\ 

(1)1V 
MNA 

MOVE 



Patent Application Publication Jul. 15, 2004 Sheet 16 0f 18 US 2004/0137888 A1 

/ (f) \ 
(1) 
LL] 

FIG. 16 

KDC AAA 



Patent Application Publication Jul. 15, 2004 Sheet 17 0f 18 US 2004/0137888 A1 

FIG.17 

HA 

MAP ' 

CN 

ARZ 



Patent Application Publication Jul. 15, 2004 Sheet 18 0f 18 US 2004/0137888 A1 

\ .E g as 3v 

maoz Emczolwmzmoo 

E5 5 35% éozmz 

M82 $25: a \w m / 2a m@ 
M82 E 552 E5 5 

Nnx?a 552 E5 5 

Ev uez @e 

.E g g g . 5% @1228: $52 

. “a @535 a; mméf 932523615 52 52 

age go: @535 a; wag Q; .3 as. a 5&2 M525 M25223 5&2 52 x2: 

. f 5% was so: 52 



US 2004/0137888 A1 

SYSTEM FOR MANAGING MOBILE NODE IN 
MOBILE NETWORK 

TECHNICAL FIELD 

[0001] The present invention relates to a mobile node 
managing system comprising a plurality of subnetWorks 
interconnected With each other in a mobile netWork Which 
offers a packet communication service for mobile nodes 
each visiting in an arbitrary subnetWork. 

BACKGROUND ART 

[0002] With the amaZing progress of the Internet, data 
services are being rapidly set up in a mobile netWork Which 
has mainly offered voice-based services. As a consequence, 
it is likely that data traf?c Will surpass voice traf?c sooner or 
later. Against such a background, 3GPP (3rd Generation 
Partnership Project) and 3GPP2 are Working on an ALL IP 
netWork to develop a voice-based netWork into a suitable 
netWork for the mobile Internet. Besides, in IETF (Internet 
Engineering Task Force), the Mobile IP WG (Working 
group) to originally discuss IP mobility in the use of LAN 
comes to consider standardiZation of a third-generation 
mobile communication system. Especially, as IPv6 is to 
replace IPv4 in Which there is concern about address de? 
ciencies in the future, IP mobility in IPv6 (Mobility Support 
in IPv6 <draft-ietf-mobileip-ipv6-12. tXt>) is an intensely 
studied topic in the WG. 

[0003] According to IPv4 and IPv6, a node that continu 
ally moves and changes the connected subnetWork is called 
“mobile node”, the subnetWork to Which the mobile node 
Was originally connected is called “home netWork”, a node 
that is present in the home netWork and takes charge during 
the absence of the mobile node is called “home agent”, a 
subnetWork to Which the mobile node is actually connected 
is called “foreign netWork”, a node that is present in the 
foreign netWork to look after the mobile node While it is in 
the foreign netWork is called “foreign agent”, an address that 
is assigned for the mobile node in the foreign netWork is 
called “c/o address” (Care-Of Address; abbreviated to CoA), 
and an address that is uniquely assigned for the mobile node 
independently of the connected subnetWork is called “home 
address”. Incidentally, since the mobile node itself and IPv6 
mechanism assume the role of the foreign agent, the foreign 
agent does not eXist in IPv6. In addition, the correspondent 
nodes (Correspondence) of the mobile node include ?xed 
nodes as Well as other mobile nodes. 

[0004] Set out beloW are general processes according to 
IPv4 and IPv6. 

[0005] (1) In the Case Where the Mobile Node is in the 
Home NetWork 

[0006] As With the case of ordinary TCP/IP, the mobile 
node communicates With a correspondent node in the ordi 
nary Way. 

[0007] (2) In the Case Where the Mobile Node is not in the 
Home NetWork 

[0008] When the mobile node detects that it is in a netWork 
other than the home netWork, it makes a “binding update 
request” to notify the home agent of a neW CoA through the 
foreign agent so that all packets to its home address are 
forWarded to the mobile node. In the case of IPv6, the 
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mobile node sends the binding update request directly to the 
home agent as shoWn in FIG. 8. 

[0009] (2-1) The Arrival of Packets 

[0010] The packets sent from the correspondent node to 
the home address arrive at the home netWork through the 
mechanism of normal IP routing. The home agent catches 
the packets by Proxy ARP or the like, and carries out 
encapsulation to tunnel them to the foreign agent in the 
netWork Where the mobile node is present. Thus, the mobile 
node receives the packets via the foreign agent. In IPv6, the 
mobile node that has received tunnelled packets transmits a 
neW registration request to the correspondent node that sent 
the packets and noti?es the correspondent node of a CoA, as 
shoWn in FIG. 8. After that, the correspondent node trans 
mits packets directly to the mobile node using the CoA. 

[0011] (2-2) The Transmission of Packets 

[0012] When the mobile node transmits packets to the 
correspondent node, the header of each IP packet still 
contains the home address as a source address. In the case 
Where any error occurs on the Way, the packets are sent to the 
home address and, consequently, returns to the mobile node 
through the above-mentioned mechanism. In the case of 
IPv6, a CoA is set as the source address, and the home 
address is indicated as a neWly de?ned destination option. 

[0013] Additionally, in conventional Mobile IPv6, When a 
MN (Mobile Node) moves from one subnetWork to another, 
the MN sends a registration request (Binding Update: here 
inafter also referred to as BU) to its HA (Home Agent). In 
the case Where packets from a correspondence node (CN) 
have been forWarded to the MN through the HAby tunneling 
as in Mobile IPv4, the MN sends binding update information 
including a pair of its home address and CoA to the CN on 
the assumption that the CN has no knoWledge of the CoA of 
the MN. After that, the CN can transmit packets directly to 
the MN. HereWith, in Mobile IPv6, it is possible to support 
the route optimiZation feature for resolving the problem of 
triangle routing Which is a draWback of Mobile IPv4. 

[0014] Moreover, Mobile IPv6 supports the smooth hand 
off feature for avoiding a packet loss on the occasion of a 
handoff. While Mobile IPv6 has improvements over Mobile 
IPv4, it adopts a ?at HA-MN netWork model as With Mobile 
IPv4. On this account, the problem of round trip delay is yet 
not overcome. That is, in the case, for eXample, Where the 
MN “roams” to a netWork Which is physically distant from 
the HA, the registration request is delayed by round trip time 
betWeen the MN and HA. In order to solve the problem, 
there has been proposed an Internet-Draft (hereinafter 
referred to as I-D) “Hierarchical Mobile IPv6 mobility 
management” <draft-ietf-mobileip-hmipv6-01.tXt>. Accord 
ing to the I-D, a hierarchical netWork model comprised of 
MN-AR (Access Router)-MAP (Mobility Anchor Point)-HA 
is introduced in Mobile IPv6 as shoWn in FIG. 17. In the 
Hierarchical Mobile IPv6, the MAP supports the agent 
function of the HA to thereby reduce the aforementioned 
delay in the registration request from the MN. 

[0015] Besides, according to another I-D “Homeless 
Mobile IPv6” <draft-nikander-mobileip-homelessv6-00.tXt> 
proposed in the IETF WG held from December 11 until Dec. 
15, 2000, the HA and home address are not required as 
shoWn in FIG. 18. Originally, in Mobile IPv6, the Binding 
Updates eXchanged betWeen the MN and CNs are used for 




























